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Abstract 
Introduction: Nowadays, several casein components such as casein phosphopeptide amorphous 
calcium phosphate (CPP-ACP) are vastly considered as a suitable replacement for fluoride 
component. The aim of this study was to compare the effect of CPP-ACP paste and fluoride 
varnish on dentin hypersensitivity reduction. 
Materials & Methods: In this clinical trial study, thirty adult patients between the ages of 20-50 
years, presenting with the chief complaint of dentin hypersensitivity were examined. The loss of 
dentin was less than 0.5mm. The subjects divided into three groups: In groups I and II, patients 
were treated using CPP-ACP and fluoride varnish following manufacturer instructions. Group III 
received placebo gel. A visual analog scale was used to assess subjects' response to compressed air 
and ice stimuli at baseline, 7 days, 28 days and 60 days after treatment. Data was analyzed by One 
Way Analysis of Variance (ANOVA), Duncan Post Hoc test using the SPSS software version 21. 
Results: The results showed significant statistical difference between the groups (P<0.05). In 
fluoride varnish group and CPP-ACP paste group, the dentin hypersensitivity significantly 
decreased when baseline scores compared to post treatment scores at 7, 28, 60 days (P<0.05). 
There was no significant statistical difference in dentin hypersensitivity reduction in fluoride 
varnish and CPP-ACP paste groups. 
Conclusion: The results of this study showed that both of fluoride varnish and CPP-ACP paste 
effectively reduced dentinal hypersensitivity compared with placebo-control group. 
Keywords: Casein, Dentin sensitivity, Fluoride varnishes 
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 یواح ريمخ رثا هسياقمCPP-ACP یجاع تيساسح صهاک رب ديارولف صيوراو و 
 
 لايلیواخازريم هبوبحم ،داهرف ارهز هيريض ،رو هطيپ*داژو یراصوا اضر دمحم ،قياقح ديوو ، 
 
هديکچ 
همدقم: ( نيسلك سَفرَهآ ذيتپپَفسف ييئزاك ذًٌاه ييئزاك فلتخه تابيكرت ُزٍرهاCPP-ACP ييسگياج ىاٌَع ِب يعيسٍ رَط ِب )
يه ِتفرگ رظً رد ذيارَلف تابيكرت يارب بساٌه يا زا فذّ .دَش ريوخ رثا ِسياقه ِعلاطه يCPP-ACP  شياسفا رب ذيارَلف شيًراٍ ٍ
.دَب يجاع تيساسح 
  اه شور و داوم: رد يٌيلاب ِعلاطه ييا30  يٌس فيط اب غلاب راويب20  ات00 ىآ يلصا تياكش ِك لاس  رد دَب يًاذًد تيساسح اّ
 زا رتوك جاع ىداد تسد زا .ذًدرك تكرش ِعلاطه0/0 يليه فا .دَب رته ٍُرگ رد ذًذش نيسقت ٍُرگ ِس ِب دار1  ٍ2  اب دارفا بيترت ِب
CPP-ACP لوعلارَتسد ساسارب ذيارَلف شيًراٍ ٍ   ٍُرگ .ذًذش ىاهرد ُذًزاس ًِاخراك3 َبسلاپ لش  سايقه كي .ذًدرك تفايرد
 ،ِياپ ىاهز رد خي كيرحت ٍ ُذش ُدرشف ياَّ ِب دارفا خساپ يبايزرا يارب يرصب گَلاًآ7  ،زٍر28  ٍ زٍر00  ىاهرد زا ذعب زٍر
 سيلاًآ ىَهزآ زا يراهآ ليلحت ٍ ِيسجت تْج .ذش ُدافتساكي  يبيقعت ىَهزآ ،اًَآ سًايراٍ ِفرطيكًاد  راسفا مرً ٍSSSS noisreV 
21 .ذش ُدافتسا   
:اه هتفاي ِعلاطه جياتً ٍُرگ ييب يْجَت لباق يراهآ تٍافت  ٍ ذيارَلف شيًراٍ ٍُرگ رد .داد ىاشً اّ يٍاح ريوخ ٍُرگCPP-
ACPىاهرد زا ذعب جياتً اب ِسياقه رد ِياپ ىاهز ِب تبسً يْجَت لباق رَط ِب يجاع تيساسح ،  ياّزٍر رد7 ،28 ،00 تفاي شّاك 
(0.05 P< ريوخ ٍ ذيارَلف شيًراٍ ٍُرگ رد .)CPP-ACP .تشاذً دَجٍ يجاع تيساسح رد يْجَت لباق تٍافت يراهآ رظً زا 
:یريگ هجيتو ياتً ريوخ ٍ ذيارَلف شيًراٍ ُداه ٍد رّ ِك داد ىاشً جCPP-ACP  يجاع تيساسح شّاك ثعاب يرثَه رَط ِب
يه لرتٌك ٍُرگ اب ِسياقه رد .دَش 
:یديلک ناگژاو ييئزاك ذيارَلف شيًراٍ ،يجاع تيساسح ، 
 
Introduction 
Dentin hypersensitivity (DH) is a common 
condition characterized by a sharp pain associated with 
thermal, tactile, osmotic or chemical stimulus. 
[1]
 It 
affects a significant amount of population of both 
genders and is more commonly in adults.
 [2]
 Moreover, 
no permanent and effective treatment has been found for 
it. Hydrodynamic mechanism is the major cause of 
cervical dentin hypersensitivity. 
[3,4] 
Dentin 
hypersensitivity can be relieved by either blocking the 
open tubules in order to prevent hydrodynamic 
mechanism or by stopping neural response to pain 
stimulus.
[5] 
The following agents are used for this 
purpose: corticosteroids, silver nitrate, fluoride, oxalate, 
potassium nitrate and resins.
[4-6]  
As the hydrodynamic 
mechanism is widely known as the major cause of this 
condition, surface or intratubular blocking agents or 
barriers are used in order to decrease the permeability of 
dentin.
[4]  
Fluoride is a traditional component which has  
been used as a desensitizing agent up to now. It prevents 
painful stimuli by decreasing the dentin fluid tubules.  
 
Topical fluoride varnish is effective on both caries 
prevention and treating dentin hypersensitivity but it 
could lead to the staining. The staining is a temporary 
side effect washed out in a few hours but it can affect 
the patients unpleasantly. Toxic effects due to 
swallowing of excessive amounts of fluoride are major 
concerns that can lead to mottle enamel and systemic 
poisoning. 
[1, 3] 
Nowadays, several casein components 
such as casein phosphopeptide amorphous calcium 
phosphate (CPP-ACP) are considered as a suitable 
replacement for fluoride. GC tooth mousse is a water 
based product containing 10% CPP-ACP and is a 
relatively new one in the treatment of DH.
[7, 8]
 It has 
been stated that CPP can noticeably stabilize calcium 
phosphate, changing into the form of CPP-ACP. 
[9]
 
CPP-ACP has enhanced the remineralization of enamel, 
because it is known to be a source of phosphate and 
calcium ions.
[10-13] 
Also, it is  able to buffer plaque acid 
due to releasing amino acids binding protons and thus 
acting as buffers. 
[12, 14]
 CPP-ACP binds easily to the 
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surface of the tooth, deposits a high concentration of 
ACP.
[15, 16]
 One advantage of CPP-ACP is that, it is 
digestible by people with lactose intolerance. 
[15]
 In 
contrast, clinicians should consider potential side effects 
of topical fluoride therapy for patients who ingest a 
significant amount of fluoride. 
[17]
 CPP-ACP forms a 
bond with the hydroxyapatite of the tooth, helping to 
concentrate the bioavailable calcium and phosphate 
ions, maintaining a state of supersaturation within the 
oral environment.
[18, 19]
 Despite the fact that these ions 
can participate in remineralization of enamel surface 
[20]
, 
they may facilitate the formation of crystals occluding 
dentinal tubules and subsequently reducing DH. 
[21] 
 CPP-ACP can be used as prevention and 
management of dentin hypersensitivity after bleaching, 
scaling, root planning and periodontal surgery. 
Moreover, they can be ingested whereas there are risks 
in topical fluoride therapy if the patient ingests a huge 
amount of fluoride.
[15]
 If CPP-ACP paste has the same 
or more effects on reducing tooth sensitivity it can be 
substituted with different fluoride containing products 
for tooth sensitivity such as fluoride varnish. The aim of 
this study was to compare the effect of CPP-ACP paste 
(Tooth Mousse, GC Japan) and fluoride varnish 
(Duraphat, Colgate-Palmolive Co, New York, USA) on 
dentin hypersensitivity.  
 
 
Materials &Methods        
This randomized clinical trial study was conducted 
at periodontology and operative department of 
Khorasgan dental school in some dental clinics in 
Isfahan. The study was approved by the institutional 
medical research ethics committee (No: 2049) and 
registered in IRTC (IRCT201202149008N1). People 
who participated in this study were selected based on 
the following criteria: 
1. Subjects who complained of DH had to be 
between the ages of 20 and 50. 
2. Subjects had to be available for 2 months duration 
of the study and to sign the informed consent form. 
3. Subjects were required to possess a minimum of 
two hypersensitive teeth. 
4. Teeth should not require restorative treatment. 
5. The loss of dentin should not be more than 0.5 
mm in depth. 
6. Subjects were excluded from the study if they had 
erosion/attrition, crack and pulpal inflammation in 
restored teeth, chronic disease, periodontal diseases and 
patients who received dental treatment in the last one 
year, teeth planned for abutment or crown, teeth with 
orthodontic bands, teeth with active caries, and mobile 
teeth with mobility more than grade one. 
 7. Subjects who took antihistamines, antidepressant 
and sedatives drugs in one month before the study 
started or while the study being done were excluded. 
Furthermore, pregnant or lactating women were also 
excluded. The study was approved by the institutional 
medical research ethics committee. The patients made 
informed about the treatment procedure and signed a 
consent form before entering the study.  
The subjects were randomized to minimize bias. 
Thirty adults between the ages of 20 to 50 who suffered 
from tooth sensitivity were studied. Patients were 
randomly categorized in 3 groups, group 1 patients were 
under treatment regimens based on the fluoride varnish 
company's instruction, group 2 was patients with GC 
Tooth Mousse paste and the third group was as a control 
group. The randomization procedure was carried out by 
using sequentially numbered opaque sealed envelope 
prepared with unrestricted (simple) randomization. Each 
treatment agent was written and sealed in envelopes 
before beginning the study.  
The operator who carried out all the treatment 
opened an envelope for each case at the beginning of the 
treatment. Before the application of fluoride varnish, the 
cervical dentin of the tooth was air dried then the 
varnish was applied in a uniform thickness by a specific 
applicator for 3 minutes according to manufacturer’s 
instruction. The patients were asked not to drink, eat or 
wash their teeth at least two hours after the procedures 
in order to prevent the mechanical removal of the 
applied varnish. In GC Tooth Mousse category which 
contained 10% CPP_ACP the tooth surface was 
similarly dried and generous amounts of paste were 
applied to the tooth surface in 3 minutes by means of 
hands and patient was asked to prevent further salvation 
since the paste stays longer in the tooth resulting in a 
better result. Moreover, fluoride varnish and GC Tooth 
Mousse were used 3 times during the first day, first 
week and 4
th
 week of the study but no treatment was 
done on the 60
th
 day. The level of tooth sensitivity was 
measured in the first dental observation (before 
beginning the treatment) and after the treatment in the 
first week (7
th
 day), 4
th
 week (28
th
 day) and two months 
later (60
th
 day). For measuring the sensitivity, Visual 
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Analog Scale was used. The patients were asked to 
describe their tooth sensitivity by putting a vertical line 
on a line of 10cm length. On this measurement line, 0 
indicates no sensitivity and 10 as a very severe pain 
.Sensitivity to air was examined using air blow in a 
room temperature for a period of 5 seconds and 2cm 
away from the tooth. Sensitivity to cold was measured 
by placing an ice carpool in a sensitive tooth for 
5seconds. In all these experiments, sensitivity to air was 
examined before sensitivity to cold.  
 
 
Results 
 The results were analyzed using One Way Analysis 
of Variance (ANOVA) with repeated measures of time 
as primary variables. The mean values of VAS scores 
are presented in table 1. One Way ANOVA test showed 
no statistically significant difference in DH mean score 
(Air P=0.99, Ice P=0.94) among 3 groups before 
treatment, but this test showed difference in DH mean 
scores (Air, Ice) among 3 groups after 7
th
  day; (Air 
P=0.02, Ice P=0.002), 28
th
 day (Air, Ice P<0.001), 60
th
 
day (Air, Ice P=0.001). Post Hoc Duncan indicated no 
significant difference in DH mean scores (Air, Ice) 
between 2 groups (CPP-ACP paste and Fluoride 
Varnish) after 7
th
, 28
th
, 60
th
 days (P>0.005) but in 
control group was significantly greater than other two 
groups (P<0.005). ANOVA with repeated observation 
test suggested that DH mean scores (Air, Ice P<0.001) 
in Tooth Mousse group and Fluoride Varnish group 
significantly decreased, but this decrease in control 
group was not significant (Air P=0.09, Ice P=0.125).   
 
Table 1. The visual analog means and standard deviations for air and ice sensitivity measurements at base line, 7, 28 
and 60 days 
Group 
Air Air Air Air Ice Ice Ice Ice 
Before 
Treatment 
7th Day 28th Day 60th Day 
Before 
Treatment 
7th Day 28th Day 60th Day 
CPP-ACP 4.62±1 3.23±0.6 2.38±0.76 1.84±0.89 6.50±0.97 4.40±0.96 3.30±0.94 2.80±1.22 
Fluoride 
Varnish 
4.63±0.9 3.68±1.33 2.78±1.18 2.10±1.10 6.66±1.21 4.66±1.63 3.50±2.07 3.33±1.96 
Control 4.65±1.65 4.65±1.65 4.35±1.83 3.88±2.23 6.70±1.86 6.64±1.86 6.23±2.07 5.94±2.30 
  
Discussion 
According to the results of the present study, both 
Fluoride varnish and CPP-ACP were able to reduce DH 
significantly compared to control group (P<0.05). This 
might be due to the similarity of their mechanism of 
action which was occluding dentinal tubules. The 
reduction of DH had a constant proceeding in the period 
of two months from the baseline of this study. So that 
the most reduction of hypersensitivity was in the 60th 
day. In this investigation, there was no difference for 
DH in the control group (P>0.05).  
Topical fluorides components have been applied for 
many years to reduce DH. 
[22-25]
 It is assumed that they 
make a barrier by precipitating CaF2 at the exposed 
dentinal tubules. Several studies have investigated the 
effects of single application of topical fluoride varnish. 
Some investigators observed no reduction in DH 
probably because fluoride was unable to occlude dentin 
tubules efficiently after a single application. 
[26-28]
 In 
contrast, Ritter et al. 
[4]
  stated that a single application 
of topical fluoride varnish significantly reduced cervical  
DH. In that randomized clinical trial study, 5 percent  
 
 
sodium fluoride varnish was applied for treatment of 
cervical dentin hypersensitivity. The investigators used 
a visual analog scale (VAS) to assess subjects' responses 
to compressed air and ice stimuli at six weeks before 
baseline, at baseline and at two, eight and 24 weeks 
after treatment. They concluded that the test varnish was 
effective on reducing cervical dentin hypersensitivity. In 
the study of Corona et al. 
[29]
, the efficiency of the 
treatment was assessed at three examination periods: 
immediately after first application, 15 and 30 days after 
the first application. The results were similar to our 
study. Formation of deposits in tubules varied greatly 
from case to case thus; it reduced the accuracy of the 
investigation. In this study, fluoride varnish was applied 
three times, because repeated applications could 
contribute to crystal formation that was larger in 
dimension and consequently reduce DH. The results 
illustrated that this method of fluoride varnish 
application declined DH for two months. It is possible 
that the desensitizing effects of this product lasted much 
longer, but we made no evaluations after 2 months. The 
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durability of our results was promising to some extent, 
because it may be expected that the CaF2 precipitations 
can be washed away by saliva and toothbrush abrasion 
and subsequently reduce the therapeutic effects of 
fluoride varnish.  
Despite the fact that the natural presence of fluoride 
varnish has not been investigated clinically, it is 
believed that it can provide an additional barrier effect 
against DH. Natural presence of fluoride varnish in the 
resins along with its repeated application was 
responsible for the lasting effectiveness of this 
procedure. Some studies strongly support the hypothesis 
that the re-mineralization effect of CPP-ACP can 
confine the occurrence of erosion that may lead to DH. 
[30, 31]
 
This study was in accordance with other clinical 
studies in which the treatment of the patients with CPP-
ACP was believed to be highly effective on managing 
DH. 
[21, 32]
 In one study, Tooth Mousse showed a rapid 
and sustained desensitizing action and was effective on 
reducing the cervical dental hypersensitivity. In another 
study, participants who responded positively to intraoral 
testing for dentin hypersensitivity using a split-mouth-
designed study were recruited. Sensitivity was assessed 
by means of thermal and thermal/evaporative stimuli 
using VAS.  
Applying GC Tooth Mousse Plus was successful in 
relieving the sensitivity of the patients, which was 
similar to our findings. One of the studies suggested that 
the efficacy and short-term therapeutic effect of CPP-
ACP were not enough to treat the DH. However, our 
findings were inconsistent with these results probably 
due to absence of an appropriate control group in that 
study. 
[33]
 
The efficacy of fluoride varnish and CPP-ACP in 
treating DH should be studied further by using other 
stimuli. Overall, we did not include similar numbers of 
men and women as subjects, considering that the 
influence of the sex imbalance on the results was 
undecided, it showed the need for further investigations. 
 
 
Conclusion 
The results of this study indicated that both of 
fluoride varnish and CPP-ACP effectively reduced 
dentinal hypersensitivity compared with control group. 
However, we found no statistically significant 
differences between the desensitizing efficacies of them. 
Acknowledgments 
The authors thank Dental School of Islamic Azad 
University of Isfahan (khorasghan) Branch for 
supporting this research. 
 
Funding: This study was a part of thesis and research 
project (Grant No: 532) supported and funded by 
Faculty of Dentistry, Islamic Azad University of Isfahan 
(Khorasgan). 
Conflict of interest: We declare that there is no conflict 
of interest. 
 
 
References 
1. Chaknis P, Panagakos FS, DeVizio W, Sowinski J, 
Petrone D, Proskin H. Assessment of 
hypersensitivity reduction of a dentifrice containing 
0.3% triclosan, 2.0% PVM/MA copolymer, 0.243% 
NaF and specially-designed silica as compared to a 
dentifrice containing 0.454% stannous fluoride, 
sodium hexametaphosphate and zinc lactate and to a 
dentifrice containing 0.243% NaF on dentin 
hypersensitivity reduction: An 8-week study. Am J 
Dent2011;24:14A. 
2. Neuhaus KW, Milleman JL, Milleman KR, 
Mongiello KA, Simonton TC, Clark CE, et al. 
Effectiveness of a calcium sodium phosphosilicate 
containing prophylaxis paste in reducing dentine 
hypersensitivity immediately and 4 weeks after a 
single application: a double‐blind randomized 
controlled trial. J Clin Periodontol 2013;40:349-57. 
3. Karlinsey RL, Mackey AC, Schwandt CS. Effects on 
dentin treated with eluted multi-mineral varnish in 
vitro. Open Dent J 2012;6:157. 
4. Ritter AV, de L Dias W, Miguez P, Caplan DJ, Swift 
EJ Jr. Treating cervical dentin hypersensitivity with 
fluoride varnish: a randomized clinical study.. J Am 
Dent Assoc 2006;137:1013-20. 
5. Cummins D. Dentin hypersensitivity: from diagnosis 
to a breakthrough therapy for everyday sensitivity 
relief. J Clin Dent 2009;20:1. 
6.Sgolastra F, Petrucci A, Gatto R, Monaco A. 
Effectiveness of laser in dentinal hypersensitivity 
treatment: a systematic review. J Endod 
2011;37:297-303. 
7. Walsh LJ. The effects of GC Tooth Mousse on 
cervical dentinal sensitivity: a controlled clinical 
trial. Int Dent S Afr 2010;12:4-12. 
D
ow
nl
oa
de
d 
fro
m
 c
jdr
.ir 
at 
13
:23
 +0
33
0 o
n W
ed
ne
sd
ay
 D
ec
em
be
r 1
2th
 20
18
    
    
  [ 
DO
I: 1
0.2
20
88
/cj
dr.
4.2
.20
 ]  
  The effect of CPP-ACP on dentin hypersensitivity 
Caspian J Dent Res-September 2015, 4(2): 20-26                       25 
8. Baroni C, Marchionni S. MIH Supplementation 
Strategies Prospective Clinical and Laboratory Trial. 
J Dent Res 2011;90:371-6. 
9. Azarpazhooh A, Limeback H. Clinical efficacy of 
casein derivatives. J Am Dent Assoc 2008;139:915-
24. 
10. Oshiro M, Yamaguchi K, Takamizawa T, Inage H, 
Watanabe T, Irokawa A, et al. Effect of CPP-ACP 
paste on tooth mineralization: an FE-SEM study. J 
Oral Sci 2007;49:115-20. 
11. Corona S, Nascimento Td, Catirse AB, Lizarelli RF, 
Dinelli W, Palma‐DIBB RG. Clinical evaluation of 
low‐level laser therapy and fluoride varnish for 
treating cervical dentinal hypersensitivity. J Oral 
Rehabil 2003;30:1183-9. 
12. Rahiotis C, Vougiouklakis G. Effect of a CPP-ACP 
agent on the demineralization and remineralization 
of dentine in vitro. J Dent 2007;35:695-8. 
13. Li J, Xie X, Wang Y, Yin W, Antoun JS, Farella M, 
et al. Long-term remineralizing effect of casein 
phosphopeptide-amorphous calcium phosphate 
(CPP-ACP) on early caries lesions in vivo: A 
systematic review. J Dent 2014; 42: 769-77. 
14. Rose RK. Effects of an anticariogenic casein 
phosphopeptide on calcium diffusion in 
streptococcal model dental plaques. Arch Oral Biol 
2000;45:569-75. 
15. Azarpazhooh A, Limeback H. Clinical efficacy of 
casein derivatives a systematic review of the 
literature. J Am Dent Assoc 2008;139:915-24. 
16. Reynolds EC. Calcium phosphate‐based 
remineralization systems: scientific evidence? Aust 
Dent J 2008;53:268-73. 
17. Hawkins R, Locker D, Noble J, Kay EJ. Prevention. 
Part 7: professionally applied topical fluorides for 
caries prevention. Br Dent J 2003;195:313-7. 
18. Rahiotis C, Vougiouklakis G, Eliades G. 
Characterization of oral films formed in the presence 
of a CPP-ACP agent: an in situ study. J Dent 
2008;36:272-80. 
19. Srinivasan N, Kavitha M, Loganathan SC. 
Comparison of the remineralization potential of 
CPP–ACP and CPP–ACP with 900ppm fluoride on 
eroded human enamel: An in situ study. Arch Oral 
Biol 2010;55:541-4. 
20. Reynolds EC, Cai F, Shen P, Walker GD. Retention 
in plaque and remineralization of enamel lesions by 
various forms of calcium in a mouthrinse or sugar-
free chewing gum. J Dent Res 2003;82:206-11. 
21.Madhavan S, Nayak M, Shenoy A, Shetty R, Prasad 
K. Dentinal hypersensitivity: A comparative clinical 
evaluation of CPP-ACP F, sodium fluoride, propolis, 
and placebo. J Conserv Dent 2012;15:315. 
22 .Kara C, Orbak R. Comparative evaluation of Nd: 
YAG laser and fluoride varnish for the treatment of 
dentinal hypersensitivity. J Endod 2009;35:971-4. 
23. Peševska S, Nakova M, Ivanovski K, Angelov N, 
Kesić L, Obradović R, et al. Dentinal 
hypersensitivity following scaling and root planing: 
comparison of low-level laser and topical fluoride 
treatment. Lasers Med Sci 2010;25:647-50. 
24. Rajwadha N, Dewangan A, Tripathi G, Rajwadha K, 
Bhanot S, Chopra S. Dentinal Hypersensitivity: A 
Review.  J Dent Peers 2014;1:296. 
25 .Gillam DG. Treatment Approaches for Dentin 
Hypersensitivity. In: Taha S, Clarkson BH, editors. 
Clinician's Guide to the Diagnosis and Management 
of Tooth Sensitivity. New York: Springer-Verlag; 
2014. p. 51-79. 
26. Paes Leme AF, dos Santos JC, Giannini M, Wada 
RS. Occlusion of dentin tubules by desensitizing 
agents. Am J Dent 2004;17:368. 
27. Ayad F, Ayad N, Delgado E, Zhang YP, DeVizio 
W, Cummins D, et al. Comparing the efficacy in 
providing instant relief of dentin hypersensitivity of 
a new toothpaste containing 8.0% arginine, calcium 
carbonate, and 1450 ppm fluoride to a benchmark 
desensitizing toothpaste containing 2% potassium 
ion and 1450 ppm fluoride, and to a control 
toothpaste with 1450 ppm fluoride: a three-day 
clinical study in Mississauga, Canada. J Clin Dent 
2009;20:115-22. 
28.Schiff T, Delgado E, Zhang YP, DeVizio W, 
Cummins D, Mateo LR. The clinical effect of a 
single direct topical application of a dentifrice 
containing 8.0% arginine, calcium carbonate, and 
1450 ppm fluoride on dentin hypersensitivity: the 
use of a cotton swab applicator versus the use of a 
fingertip. J Clin Dent 2009;20:131. 
29.Corona SA, Nascimento TN, Catirse AB, Lizarelli 
RF, Dinelli W, Palma-Dibb RG. Clinical evaluation 
of low‐level laser therapy and fluoride varnish for 
treating cervical dentinal hypersensitivity. J Oral 
Rehabil 2003;30:1183-9. 
30. Piekarz C, Ranjitkar S, Hunt D, McIntyre J. An in 
vitro assessment of the role of tooth mousse in 
preventing wine erosion. Aust Dent J 2008;53:22-5. 
D
ow
nl
oa
de
d 
fro
m
 c
jdr
.ir 
at 
13
:23
 +0
33
0 o
n W
ed
ne
sd
ay
 D
ec
em
be
r 1
2th
 20
18
    
    
  [ 
DO
I: 1
0.2
20
88
/cj
dr.
4.2
.20
 ]  
 Pishevar L, et al. 
 
26                                    Caspian J Dent Res-September 2015, 4(2): 20-26 
31. Ramalingam L, Messer LB, Reynolds EC. Adding 
casein phosphopeptide-amorphous calcium 
phosphate to sports drinks to eliminate in vitro 
erosion. Pediatr Dent 2005;27:61-7. 
32.Walsh LJ, Wang WS, Cakar A, Devani G, Tran KK, 
Hall A. Effect of CPP-ACP versus potassium nitrate 
on cervical dentinal hypersensitivity. J Dent Res 
2006;85. 
33. Kowalczyk A, Botuliński B, Jaworska M, Kierklo 
A, Pawińska M, Dabrowska E. Evaluation of the 
product based on Recaldent technology in the 
treatment of dentin hypersensitivity. Adv Med Sci 
2006;51(suppl 1):40-2. 
 
D
ow
nl
oa
de
d 
fro
m
 c
jdr
.ir 
at 
13
:23
 +0
33
0 o
n W
ed
ne
sd
ay
 D
ec
em
be
r 1
2th
 20
18
    
    
  [ 
DO
I: 1
0.2
20
88
/cj
dr.
4.2
.20
 ]  
